r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r r I mmunization information systems (IISs) are confidential, population-based systems that contain immunization data for children, and, in some cases, adults, within a geographic area. There are generally two models for participation in an IIS, termed voluntary exclusion or "opt-out" and voluntary inclusion or "opt-in." Using the Texas opt-in consent system and statewide IIS (ImmTrac), we describe the costs associated with obtaining opt-in consent in hospitals as part of the birth registration process and in provider offices for children without prior consent. We also estimate the costs associated with a hypothetical opt-out system. Between October 2006 and August 2007, project staff conducted on-site time studies for patients in 8 birthing hospitals (n = 281), 16 provider offices (n = 131), and ImmTrac state offices in Austin, Texas (n = 100). Total costs per child and costs per year were estimated using a time-and-motion study in which the time associated with discussing ImmTrac and obtaining ImmTrac consent was measured. The annual costs associated with obtaining consent for Texas' opt-in IIS are estimated at $1 389 804.61. The average per child cost associated with ImmTrac consent completed at birth is $2.00, whereas the per child cost for consent completed in provider offices is $2.64. The annual costs of operating an alternative, opt-out system are estimated at $110 714.03, or $0.29 per child. This cost analysis demonstrated that the proposed opt-out costs were substantially less than the actual opt-in model currently utilized. Changing to an opt-out system could redirect limited healthcare funding to more critical areas such as vaccine purchasing and administration.
Across the United States, there are generally two models for participation in an IIS. The first is voluntary exclusion (also known as "opt-out"). In this model, consent is automatic or assumed unless a parent or individual chooses to exclude themselves or their children from participation. The second model is voluntary inclusion, or "opt-in," and requires parents or individuals to actively indicate a willingness to participate in an IIS. State legislatures generally determine the model that is used by a state. Many issues are considered by legislators before selecting one model or another. Deliberations typically include issues such as privacy, administrative burden, cost, and sociopolitical acceptance. Of the 56 IISs in the United States, 8 IISs in 6 states (Idaho, Illinois, Kansas, Massachusetts, Texas, and Virginia) employ opt-in consent procedures (G. Urquhart, MPH, Centers for Disease Control and Prevention, personal communication, January 2009); the remaining 48 IISs in 44 states and Washington, DC, employ opt-out systems. [2] [3] [4] When comparing participation rates in states that utilize opt-in consent versus those that have opt-out consent, parental refusal to participate is generally less than 10 percent, regardless of the nature of the consent process. 2 In other words, in an opt-in system, all parents must be approached and consent procedures must be completed to facilitate the inclusion of 90 percent or more of children. Conversely, in an opt-out system, all parents are informed of their child's automatic participation in the IIS and exclusion procedures are completed for the less than 10 percent who chose to decline participation.
Although consent for IIS participation is primarily completed at birth, parents may consent or exclude their children at any age. For this reason, all medical providers and their staff members who offer care to children must be knowledgeable about the consent procedures in their state and approach parents whose children are not in the IIS. As the number of children seen in medical provider offices and birthing hospitals can be variable, the knowledge and efficiency with which these procedures are completed can differ.
On the basis of these observations, we hypothesized that opt-in procedures for IIS participation may be labor-intensive and costly. This study describes the estimated costs to hospitals and medical provider offices associated with an opt-in system, using the Texas IIS, ImmTrac, as an example. ImmTrac is an established IIS that has been used statewide since its implementation in 1998. The costs to the state of Texas associated with operating an opt-in consent process are also included. For comparison, we also estimated the costs associated with a hypothetical opt-out system.
• Study Data and Methods
To assess the financial impact of maintaining an optin consent process, we conducted a cost-analysis study to determine the expenses associated with obtaining ImmTrac consent. Institutional review board approvals were obtained from Baylor College of Medicine, Texas Department of State Health Services, and six additional institutions where data were collected.
Between October 2006 and August 2007, we conducted time-motion studies in birthing hospitals and medical provider offices in both the public and private health sectors in the Greater Houston area and in ImmTrac state offices in Austin, Texas. Trained project staff conducted time studies on-site by using a standardized time log. Only the time associated with discussing ImmTrac and obtaining ImmTrac consent was measured. All other time associated with immunization procedures, such as time spent discussing a specific vaccine or vaccine administration, was excluded. Consent for participation in ImmTrac can be granted by a child's parent/guardian either during the birth registration process or later in life in a medical provider's office. Using the consent form provided by the state, parents are required to blacken the appropriate circle to indicate that they are permitting or denying consent for their child's immunization record to be included in ImmTrac. These consent forms are sent to ImmTrac offices at the state health department for processing. If the form was either incomplete or illegible, the form is rejected and the child is excluded from ImmTrac regardless of parental consent. Conversely, consent forms completed later in life in medical provider offices are only for children whose parents/guardians grant consent for inclusion in ImmTrac. These forms are also sent to ImmTrac offices for processing and are rejected if they are illegible or incomplete. Depending on parental choice, the accuracy with which consent forms are completed, and the decision by the medical provider to offer consent, consent procedures may occur multiple times, although it is required only once during a child's life.
To determine the cost associated with ImmTrac consent gathered in birthing hospitals, time studies (n = 106) were conducted at three large, publicly funded (safety net) birthing hospitals and five large, private birthing hospitals (n = 175). We selected a convenience sample of hospitals that was intended to include a wide variety of hospital types. At the time of data collection, annual births at these hospitals ranged from 1 142 to 8 085. The studies conducted captured the additional time required to obtain ImmTrac consent as part of the birth registration process; time spent on any other part of the birth registration process was excluded.
We then determined the costs associated with ImmTrac consent collection in provider offices. Ten time studies were conducted at each of 10 different public health clinics (n = 100). Because ImmTrac consent was not routinely being offered in most provider offices, the number of time studies obtained at each of six private provider offices varied between 1 and 11 (n = 31).
To determine the costs associated with state-level procedures such as processing consent documents, establishing records, and verifying consent, project staff conducted time study analyses at ImmTrac offices. The consent procedures for 100 randomly selected individuals were evaluated at ImmTrac to determine the related costs for all study groups.
Unrelated costs to the state of Texas associated with operating and maintaining ImmTrac were not included in the analysis.
Analysis
Time costs associated with each stage of the consent process were calculated by multiplying the average minutes elapsed per child during the completion of the specific portion of the consent process by the compensation per minute of the employee completing the task.
The total cost to the state for the entire consent process was computed, including the direct expenses and the time costs associated with obtaining and documenting consent. Direct costs included the cost of equipment used for storing and processing consent forms; fixed costs such as facility costs were not included. The costs of maintaining equipment used exclusively for processing, storing, and maintaining ImmTrac consent forms, such as bar codes, fax machines, and scanners, were obtained from ImmTrac staff and included.
The mean time for consent procedures completed in hospitals and the mean time for consent collected in provider offices were calculated by averaging costs in the public and private sectors, using as weights the proportion of consents obtained in the public and private sectors. The overall cost per child was obtained by dividing the total annual cost of consent by the number of children for whom consent was obtained. Opt-out costs were estimated by modeling the opt-out process and associated costs using time estimates on the basis of time-and-motion studies.
We calculated the hypothetical costs of using an optout system on the basis of the assumption that up to 10 percent of parents/guardians might chose to exclude their children from an IIS. 2 One birth registrar observed consistently spent 1 minute introducing and explaining ImmTrac to parents, whereas birth registrars observed at the seven other hospitals spent between 15 and 30 seconds introducing ImmTrac and completing the parental portion of the consent process. On the basis of these time study data collected, we estimated that birth registrars would spend a nominal amount of time (20 seconds) per child introducing, explaining, and verifying interest in IIS participation to the parents/guardians of 90 percent of the birth cohort. The full opt-out process, as described earlier, would be completed for parents/ guardians of 10 percent of the birth cohort who refuse consent. ImmTrac-related costs were included for 10 percent of the birth cohort, as were the cost of letters to parents completing the process to confirm exclusion from the IIS for 10 percent of the birth cohort.
• Results
Costs associated with ImmTrac consent collection at birth
Of the 106 time studies conducted at three large publicly funded (safety net) birthing hospitals, consent procedures completed at birth required an average of 3 minutes 5.3 seconds of the birth registrar's time. The average annual salary (including 23% fringe) for a birth registrar employed by a Texas public hospital totals $41 881.01 (confidential, unpublished data, January 2007). Therefore, the time costs associated with birth registrar effort for obtaining consent for a child in the public birth setting were $1.04 per child (Table 1) .
Of the 175 time studies conducted in five large private birthing hospitals, the consent procedures required on average 2 minutes 40.8 seconds of the birth registrar's time. The average annual salary (including 23% fringe) for a birth registrar employed by a private hospital totals $50 528.40 (confidential, unpublished data January 2009). Therefore, the time cost associated with birth registrar effort for obtaining consent for a child in the private setting was $1.08 per child.
Time studies conducted at ImmTrac offices revealed that an additional 0.03 seconds of ImmTrac staff time were required to process birth consent forms that had been received by the state. Consent forms from birth registrars are received and processed using an electronic interface and are manually reviewed by ImmTrac staff only when an electronic error occurs. This time, 0.03 seconds, with an associated cost of $0.01, is a per consent form average of the time spent on reviewing the subset of consent forms that requires manual review. In addition, ImmTrac staff send verification letters to new parents who complete the birth registration process; the cost of printing and mailing these letters was determined to be $0.56 per letter. All consent forms received are stored electronically by ImmTrac staff. The storage and maintenance of these forms and the annual cost of the necessary equipment required added an additional $0.09 for each consent form processed. ImmTrac staff also provide ongoing training and education to birth a consent collection at birthregistrars across the state who complete consent procedures; the costs associated with travel and training added an additional $0.27 per consent form received.
The total costs to gather, process, and maintain information for each consent collected at birth were $1.97 at public birthing hospitals and $2.01 at private birthing hospitals. The number of public and private hospitals in Texas was used to determine the percentage of children for whom newborn consent procedures are completed in public and private birthing hospitals. In 2005, 388 285 births occurred in Texas hospitals. Of these, 83 093 (21.4%) births occurred in public hospitals whereas 305 192 (78.6%) occurred in private hospitals. 5 Using this weighting, the average cost per child for consent collected at birth is $2.00.
Costs associated with ImmTrac consent collection in provider offices
Of the 100 time studies conducted at 10 different public health clinics, consent procedures required an average of 3 minutes 24.6 seconds. At all public health clinics, registered nurses (RNs) were the staff assigned to obtain ImmTrac consent. On the basis of an average an-TABLE 2 • Costs associated with ImmTrac a consent collection in provider officesIn addition to the medical provider staff time, 63.4 seconds of ImmTrac staff time were required to process each consent form received. Unlike consent forms that are received from birth registrars via an electronic interface, consent forms obtained from medical provider offices require manual review to eliminate duplicate records and prevent data entry error. When the costs incurred by ImmTrac at the state level for storing and maintaining consent forms (as described earlier) were added to these costs, the total costs for obtaining consent for a child were $3.11 for consent procedures completed in public clinics and $2.50 for consent procedures completed in private medical provider offices. Costs associated with training clinical staff who collect ImmTrac consent in provider offices were not included because no training is currently provided by ImmTrac.
To determine the number of children for whom consent is obtained in public health clinics, receipt of publicly funded vaccine through the Texas Vaccines for Children (VFC) program was used. This program supplies vaccine to children and adolescents less than 18 years of age who are underinsured or uninsured or who meet other inclusion criteria. 6 Although the vaccine itself is publicly funded, it is administered in both public and private health settings. For the purpose of this study, the proportion of Texas children who received VFC vaccine in a public clinic was used to determine the percentage of Texas children who are treated in the public health sector and thus complete ImmTrac consent procedures in the public sector. Similarly, the proportion of Texas children who received private vaccine or VFC vaccine in a private provider office was used to determine the percentage of Texas children who complete ImmTrac consent procedures in the private sector. In 2008, 23.5 percent (n = 54 468) of Texas children were served in a public clinic or health center, whereas 76.5 percent (n = 177 312) were served in a private provider's office (M. Ritter, Centers for Disease Control and Prevention, personal communication, January 14, 2009). This breakdown assumes that children received vaccine in either the public health sector or the private health sector and did not migrate between the two. Therefore, the average cost per child for consent collected in provider offices is $2.64.
Total costs
In 2005, 388 285 births occurred in Texas hospitals. As part of the Texas electronic birth registration process, TABLE 3 • Consent costs for the current Texas opt-in system for ImmTrac a participationthese infants should all be offered ImmTrac consent. Under the current opt-in system, the consent process completed by parents and birth registrars is the same regardless of parental decision to include their child. For the purpose of this study, 21.4 percent (n = 83 093) of newborn consent forms received were attributed to public birthing hospitals and 78.6 percent (n = 305 192) were attributed to private birthing hospitals. 5 This results in annual costs of $163 693.21 and $613 435.92 to the public and private sectors, respectively, for the collection, processing, and storage of ImmTrac consent forms collected at birth (Table 3) .
ImmTrac state offices receive an average of 19 315 consent forms from Texas provider offices each month, for an annual total of 231 780 consent forms. Using the previously described breakdown, 54 468 consent forms are received from public clinics and health centers whereas 177 312 consent forms are received from private provider offices. This results in annual costs of $169 395.48 and $443 280.00 to the public and private sectors, respectively, for the collection, processing, and storage of ImmTrac consent forms completed in provider offices.
Therefore, the total annual costs associated with obtaining, processing, and maintaining ImmTrac consent at birth and in provider offices are $1 389 804.61. Using the total number of consent forms received from birth registrars and provider offices, an average per child cost of $2.24 is obtained.
ImmTrac receives and processes more than 620 000 consent forms each year, which greatly exceeds the annual birth cohort. This difference is due, in part, to the completion of duplicate consent forms for children. Although ImmTrac requests that providers verify patients' ImmTrac consent status before completing consent procedures for patients, many providers ask all new patients to complete the consent process. In addition, some consent forms collected at birth cannot be processed because of completion or processing errors: multiple consent forms may be completed for these children during their lifetime. Finally, in-migration TABLE 4 • Costs associated with a hypothetical opt-out systemalso contributes to the number of consent forms received.
Opt-out costs
Using the previously described opt-out system and the number of children born in Texas hospitals in 2005, the annual costs associated with birth registrar time to exclude 10 percent of all children born, were calculated at $86 249.95. When the additional statewide costs of processing, electronically storing, and maintaining these records and the cost of confirmatory letters to parents who excluded their child from ImmTrac are added to the costs incurred in the hospitals, the total annual cost of maintaining an opt-out system for 10 percent of all newborns was calculated at $110 714.03, or $0.29 per child (Table 4 ).
• Discussion
Our study found that the costs for ImmTrac consent were significant, ranging from $1.97 to consent a child in a public birthing hospital up to $3.11 to consent a child in a public health clinic. The difference in costs can be attributed to several factors including less time required for consent procedures in private birthing hospitals, use of RNs instead of medical assistants or LVNs in public health clinics, and differences in salaries between the public and private health sectors. Averaging the public and private hospital costs, as previously described, and using the entire yearly birth cohort yields an annual cost of $777 129.13 for ImmTrac consent collected at birth. Similarly, when medical provider office costs are combined, the total annual cost is $612 675.48 for ImmTrac consent collected in provider offices. Thus, the total annual costs of the current opt-in system to all involved are more than $1.3 million. In comparison, the total annual costs of the hypothetical opt-out system suggest a much lower cost of $110 714.03. On a per child basis, the hypothetical opt-out system costs $0.29; approximately one-tenth of the current opt-in cost of $2.24 per child to consent all newborns and children in clinical settings. The costs of the proposed opt-out model presented are based on parental refusal to participate for 10 percent of the birth cohort. Analysis of IIS participation suggests that nationwide, opt-out rates vary from less than 1 percent of the population to approximately 10 percent. 2 Under the current opt-in system in Texas, approximately 5 percent of parents chose to exclude their children from ImmTrac 2 ; therefore, the costs of an optout system could be substantially lower than those proposed earlier.
Because this study is the first published cost analysis of an opt-in system for an IIS, it is unlikely that cost estimates played a significant role during legislative debate prior to consent implementation. It is likely that more weight was given to other concerns such as privacy and sociopolitical acceptance. Over the past decade, acceptance for IISs may have improved as the general public has become more familiar with the use of electronic systems, such as on-line banking and physician electronic medical records (EMRs). Conversely, concerns about vaccine safety have continued to grow over recent years. Many vaccine-concerned parent groups worry about the privacy of their children's vaccination records. As such, privacy remains a sensitive issue. However, with rapidly developing privacy tools, these concerns can be remedied through the use of encryption technology and cohesive standards for data exchange.
Although this study focused on the costs associated with IIS consent, it has implications for other aspects of patient care. Given the emergence of EMRs and health information exchanges, the time spent obtaining patient consent is an important consideration not only for policy makers when contemplating the privacy concerns of their constituents but also for administrators when implementing new electronic health systems. Given that the vast majority of individuals consent to participate in an IIS, this new information about the estimated cost of opt-out consent warrants a reevaluation of cost, privacy, and political acceptance.
Limitations
This study had several limitations. First, we found a limited number of private providers in the Greater Houston area who regularly completed ImmTrac consent procedures. This made it difficult to conduct time studies. The relatively small number of studies conducted may have resulted in an inaccurate estimate of the clinic portion of the time required to obtain consent. However, the consistency within times collected from 11 different clinics makes this unlikely.
Second, time data collected for each step of the ImmTrac consent process were assumed to be separate and distinct. In reality, some of these times may represent shared times and tasks that apply to multiple activities, thus increasing the costs associated with obtaining ImmTrac consent. However, this increase in cost was applied to both the actual opt-in costs and the hypothetical opt-out system.
The costs associated with obtaining consent in provider offices assumed that children received vaccine in either the public sector or the private sector and did not migrate between the two. In reality, the two sectors are not mutually exclusive and some children may be treated by providers in both sectors.
In addition, there is no way to accurately assess the number of children in the opt-out system who may opt out later in life. These may be children whose parents granted consent for ImmTrac participation at birth and later changed their minds, or it may also include children who were born outside Texas and first have the opportunity to opt-out during a clinic visit. These factors would increase the costs associated with maintaining an opt-out system. Furthermore, as with the current opt-in system, some parents may complete opt-out processes multiple times during their child's life, further increasing costs associated with an opt-out system.
Finally, this cost analysis is unique to Texas and may not be generalizable to other states with opt-in IIS consent procedures or to other forms of health information. Furthermore, the salary information used to determine the costs presented in this study is representative of public and private facilities in the Greater Houston area and may not be generalizable to other areas in Texas or to other states. Minor differences in consent procedures could have major cost implications. Despite the potential variability in consent processes among other states with opt-in laws for IIS participation, this unique study provides an estimate of the costs of maintaining an opt-in system and could serve as a reference against which future studies in other states are validated. Furthermore, conducting similar studies in states with optout consent procedures already in place would provide a more accurate assessment of the actual costs associated with operating an opt-out system.
Implications and policy recommendations
Given national concerns regarding rising healthcare costs, it becomes increasingly important to carefully scrutinize how public and private healthcare dollars are being spent. As IISs continue to mature and prove to be reliable sources of confidential immunization information 7, 8 reconsidering the efficiency and costs associated with consent procedures for populating these systems and other electronic health record systems is essential. Furthermore, the costs associated with consent will be a factor as EMRs become widespread and health information becomes easier to exchange in electronic format with other providers. Because the proposed opt-out costs were demonstrated in this study to be substantially less than the actual opt-in model currently utilized, changing to an opt-out IIS could redirect limited healthcare funding to more critical areas such as vaccine purchasing, administration, and education.
